Green chemistry is primary pollution prevention rather than waste remediation.The need for a greening of chemicals manufacture is readily apparent from a consideration of the amounts of waste generated per kg of product in various segments of the chemical industry (see table) , which we designated as the E factor. A primary source of waste is the use of (mainly inorganic) stoichiometric reagents resulting from the use of antiquated 'stoichiometric' technologies and a major challenge is to develop atom efficient catalytic processes. Fine chemicals manufacture involves multistep organic syntheses, performed stepwise with isolation and purification of intermediates. Each step is optimized individually, rather than looking for the optimum conditions for the overall process from an economic and environmental viewpoint. Hence, another challenge is to combine catalytic steps in step-economic cascade processes.
The above principles are illustrated by reference to the application of catalysis-homogeneous, heterogeneous, organocatalysis and biocatalysis-in two simple and widely used organic reactions: alcohol oxidation and (asymmetric) ketone reduction. The design of biocatalytic and chemoenzymatic cascade processes and the immobilization of enzymes, e.g. as cross-linked enzyme aggregates (CLEAs) for maximum efficiency will also be discussed.
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